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Description

The present invention relates to a process for painting polyolefinic resin components.

Hitherto, metal was used in addition to glass for trim parts of automobiles. Recently, resin components were often
used for bumpers, door mirror covers, moule, spoilers and the like. As such resin components, polyolefinic resin is
often used because it has better cost performance than that of urethane resin.

The painting of the surface of these polyolefinic resin components has many restrictions different from the painting
of metal. Namely, 1. since the polyolefinic resin has a small polarity and paints or painting films are difficult to adhere
on the surface, only a specified paint can be used. Further, 2. upon heating and drying, the temperature should be
below 120°C. In spite of these restrictions, upon painting and coating, the same ability of adherence, visual appearance,
weather resistance, chemical resistance, solvent resistance and the like is required as that of the surface of automo-
biles.

To improve the adherence of paints on the surface of polyolefinic resin components, the surface is pretreated by
flame treatment, corona discharge, plasma treatment, chrome sulfate treatment or the like, and then the surface is
painted with a facing material. However, these methods do not always give sufficient adherence because of the complex
form.

As a different method, the surface of polyolefinic resin components is washed with a solvent such as trichlo-
roethane, the surface is painted with an exclusive primer having good adherence, and a facing material is used. How-
ever, there are problems that many steps are used in this method. Since the primer is expensive, the total cost increases.

To improve the technique, resin or paints having good adherence to the surface of polyolefinic resin are disclosed
as follows.

a. In JP-A-57-200438, a mixture of chlorinated polyolefinic resin and acrylic resin.

b. In JP-A-59-27968 and JP-A-62-149734, a resin combining a copolymer of a chlorinated polyolefinic resin and
an acrylic monomer with an isocyanate compound.

c¢. In JP-A-62-18434, a resin combining a copolymer of a chlorinated polyolefinic resin, an acrylic monomer and a
chlorinated polydiene with an isocyanate compound.

However, resin mixture a. should contain 35% or less of chlorine. The resin solution easily separates into two
phases. When the resin is used for paints, there are problems that the dispersion stability, the coating gloss, the coating
adherence, the solvent resistance, the weather resistance and physical properties are insufficient.

In resin b., the stability of the resin solution is better in comparison with resin mixture a.. On the other hand, the
coating gloss and the weather resistance are insufficient.

In resin c., since the solvent resistance and the weather resistance are also insufficient, the resin is not put to
practical use.

The above resin mixture a., resin b and resin ¢ are limited to use for domestic electric apparatus, interior parts of
automobiles and the like which do not require strict weather resistance. These resins can not realize single paint finish
of trim parts of automobiles such as bumpers.

In the automobile industry, development of paints able to finish the painting at a time or several times directly on
the surface is desired.

EP-A-0238702 discloses direct-coating compositions for polyolefin moldings comprising a polyisocyanate curing
agent and a resin component obtained by copolymerizing a chlorinated polyolefin with compounds having active hy-
drogens.

The present invention has been made to meet the demand of the automobile industry, and it aims to provide a
process for painting polyolefinic resin components and to provide excellent coating ability of adherence, visual appear-
ance, weather resistance, chemical resistance and solvent resistance which are obtained by painting one or several
times directly on the surface of polyolefinic resin.

The present invention provides a process for painting a polyolefinic component comprising washing the surface
of the polyolefinic resin component, and coating the surface at least once with the following paint, the paint being a
mixture comprising a polymer resin (E) having a hydroxyl number of 20 to 150, which is obtained by polymerizing the
following ingredients (A), (B) and (C), and a curing agent (D), in the respective stated amounts, the amounts of (A),
(B) and (C) being based on amount of the resin (E):

(A) chlorinated polyolefin having a chlorine content of 10 to 50% by weight and a number-average molecular weight
of 3000 to 100000; 5 to 50% by weight.

(B) acrylic monomer having hydroxyl groups and selected from 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acrylate, 3-hydroxypropyl (meth)acrylate, 2-hydroxybutyl (meth)acrylate, 3-hydroxybutyl (meth)acrylate and
4-hydroxybutyl (meth)acrylate or a mixture of such an acrylic monomer and an ethylene monomer which is able
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to copolymerize with the acrylic monomer, the ethylene monomer being selected from methyl (meth)acrylate, ethyl
(meth)acrylate, propyl (meth)acrylate, butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, lauryl (meth)acrylate, cy-
clohexyl (meth)acrylate, glycidyl (meth)acrylate, (meth)acrylic acid, styrene, p-tert-butylstyrene, vinyltoluene, vinyl
acetate and acyl radical-modified (meth)acrylate; 5 to 80% by weight.

(C) polyester prepolymer having ethylene terminal double bonds and a number-average molecular weight of 500
to 3000, obtained by reacting a polyester having terminal hydroxyl groups with (1) an ethylenically-unsaturated
monomer having 0.2 to 0.5 equivalents of isocyanate groups per equivalent of hydroxyl groups of the polyester or
with (2) an acid anhydride having an unsaturated bond; 1 to 50% by weight.

(D) polyfunctional isocyanate compound selected from isophorone diisocyanate, hexamethylene diisocyanate,
trimethylhexane diisocyanate, methylcyclohexane diisocyanate, methylene-bis(cyclohexyl isocyanate), di(isocy-
anatomethyl)cyclohexane, addition compounds of these diisocyanates with ethylene glycol, polyethyethylene gly-
col, polypropylene glycol, polyether polyol, polycaprolactone polyol, trimethylolethane, trimethylolpropane, hexan-
etriol, pentaerythritol or water, buret compounds and multimeric diisocyanates, the mixing ratio of the resin (E) and
the curing agent (D) being 0.4 to 2.0 equivalents of isocyanate groups of ingredient (D) per equivalent of hydroxyl
groups of resin (E).

The invention also provides a paint for painting a polyolefinic resin component, the paint being a mixture as specified
in the preceding paragraph.

Further, the invention provides a polymer resin for use in such a paint; the resin being obtained by polymerising
ingredients (A), (B) and (C) stated above.

In the process for painting of the present invention, as described in detail in the following, a two-component type
paint comprising a main paint component containing principally a polymer resin obtained by polymerization of ingre-
dients (A), (B) and (C) (abbreviated as resin (E) hereinafter) and a paint curing agent containing principally ingredient
(D) is used.

As ingredient (A) which is used in the main component, a chlorinated polymer which is synthesized from at least
one of ethylene, propylene and butadiene, and a well-known chlorinated polyolefinic resin which is obtained by intro-
ducing carboxy! groups into a polymer which is synthesized from at least one of ethylene, propylene and butadiene to
obtain a denatured polymer and chlorinating the denatured polymer can be used. The chlorinated polyolefin has a
chlorine content of 10-50% by weight, preferably 15-40% by weight, and a number-average molecular weight of
3000-100000, preferably 5000-50000.

When the chlorine content is less than 10% by weight, the solvent stability is particularly poor at low temperatures,
the affinity for an acrylic resin ingredient is weak and the visual appearance of coating is bad after polymerization.
When the chlorine content is more than 50% by weight, the adherence and the weather resistance are disagreeable.

On the other hand, when the number-average molecular weight is less than 3000, the solvent resistance, the
hardness and the adherence are poor. When the number-average molecular weight is more than 100000, since the
viscosity of the resin solution increases, much diluted solvent is required. The paint solid content becomes low, and it
is difficult to obtain sufficient coating thickness. As a result, the coating work efficiency undesirably becomes bad.

Ingredient (C), namely polyester compounds having ethylenic terminal unsaturated bonds remarkably improve the
pigment dispersion and the visual appearance of coating for the resing obtained by polymerization of ingredients (A)
and (B).

The polyester reacted to obtain ingredient (C) may be a compound obtained by esterifying a polybasic acid and a
polyhydroxy alcohol. The acid anhydride with which the polyester may be reacted may be maleic anhydride. The
number-average molecular weight of ingredient (C) is 500 to 3000, preferably 700 to 2000. When the number-average
molecular weight is less than 500, the good visual appearance of coating can not be expected. When the number-
average molecular weight is more 3000, the solvent resistance of coating is lowered and there is a fear of gelation in
the reaction process for polymerizing resin (E).

As the polybasic acid which may be used in obtaining ingredient (C), one or more polybasic acid such as phthalic
anhydride, isophthalic acid, tetrahydrophthalic anhydride, hexahydrophthalic anhydride, trimellitic anhydride, pyrom-
ellitic anhydride, tetrachlorophthalic anhydride, terephthalic acid, adipic acid, azelaic acid, sebacic acid, succinic acid,
1,4-cyclohexanedicarboxylic acid which are commonly employed in the preparation of polyesters, or one or more esters
of these polybasic acid can be used.

As the polyhydroxy alcohol which may be used in obtaining ingredient (C), dihydric alcohols such as ethylene
glycol, propylene glycol, diethylene glycol, tripropylene glycol, butanediol, pentanediol, hexanediol, neopentyl glycol,
hexylene glycol, an ethylene oxide addition product of bisphenol A, an propylene oxide addition product of bisphenol
A, an ethylene oxide addition product of hydrogenated bisphenol A and a propylene oxide addition product of hydro-
genated bisphenol A, glycerine, trimethyrolethane, trimethyrolpropane, hexanetriol, pentaerythritol, 1,4-cyclohexyl
dimethanol can be used alone or by mixing.

As the ethylenic unsaturated monomer having isocyanate groups used in ingredient (C), methacryloyl isocyanate,
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2-isocyanatoethyl methacrylate and m-iso propenyl-a, a-dimethylbenzyl isocyanate are preferably exemplified without
any limitation.

Inthe paint composition used in the present invention, resin (E) which is principally contained in the main component
is obtained by polymerization of ingredient (A) at 5 to 50% by weight, preferably 10 to 40% by weight, ingredient (B)
at 5 to 80% by weight, preferably 20 to 70% by weight and ingredient (C) at 1 to 50% by weight, preferably 10 to 40%
by weight, and the hydroxyl number is 20 to 150. When the amount of ingredient (A) is less than 5% by weight, the
adherence of paints is bad. When the amount of ingredient (A) is more than 50% by weight, the solvent resistance and
the weather resistance of paints are lowered. When the amount of ingredient (B) is less than 5% by weight, the solvent
resistance, weather resistance and water resistance of paints are bad. When the amount of ingredient (B) is more than
80% by weight, the coating of paints undesirably becomes too hard. When the amount of ingredient (C) is less than
1% by weight, the dispersion properties and visual appearance of paints are lowered. When the amount of ingredient
(C) is more than 50% by weight, the solvent resistance of the paint is undesirably lowered. When the hydroxyl number
is less than 20, since the resin is insufficiently cross-linked, the solvent resistance, weather resistance and chemical
resistance of the coating of paints are lowered. When the hydroxyl number is more than 150, the glossiness of the
paint is lowered, so that the visual appearance of products becomes bad.

The mixing ratio of the main component and the curing agent is 0.4 to 2.0 equivalents, preferably 0.6 to 1.5 equiv-
alents of isocyanate groups of ingredient (D) to 1 equivalent of hydroxyl groups of resin (E). When the ratio is less than
0.4 equivalents, the coating properties and solvent resistance of paints are lowered. When the ratio is more than 2.0
equivalents, it is economically disadvantageous because the properties are not particularly improved.

In the paint composition used in the present invention, in addition to the above essential ingredients, coloring
pigments, extender pigments, aluminum powder, pearl mica powder, other resins, solvents and additives can be used.

Particular coloring pigments are, without limitation inorganic pigments such as titanium dioxide, carbon black, ferric
oxide and lead chromate, and organic pigments such as phthalocyanine blue, phthalocyanine green and quinacridone
red.

Examples of extender pigments are kaolin, barium sulfate, calcium carbonate.

The organic solvents can be used as solvents for dissolving the resin ingredients. To be concrete, aromatic hy-
drocarbons such as toluol, xylol and solvent naphtha; esters such as methyl acetate, ethyl acetate, butyl acetate and
methoxylethyl acetate; and ketones such as acetone, methyl ethyl ketone and methyl isobutyl ketone can be used.
These solvents can be used alone or by mixing two or more solvents.

As the additives, additives which are commonly used in paints, such as surface-active agents, surface treating
agents and pigment anti-settling agents can be used. Moreover, curing accelerator such as zinc naphthenate, zinc
octoate and dibutyltin laurate can simultaneously used.

The paint composition used in the present invention is a binary coating compound as described above. For painting,
a mixture of the main component and the curing agent is provided. An example of a process for preparing the mixture
is as follows.

The main component is prepared by mixing ingredient (E), a pigment, a solvent and an additive, and dispersing
the mixture by using a sand mill or the like.

The curing agent is prepared by using the polyfunctional isocyanate compound of ingredient (D) as it is or by
dissolving the compound in an ester solvent.

The paint composition used in the present invention can directly coat on the surface of polyolefin resin. An example
of the coating method is as follows.

Firstly, the coating surface of polyolefin resin is washed with an appropriate solvent at room temperature or by
heating for prearrangement. At the same time, the surface is preferably washed with trichloroethane vapor to slightly
swell or etch the surface.

Then, the main component and the curing agent are mixed in a fixed ratio, the mixture is diluted with thinner to
obtain a viscosity of 12 to 20 seconds (20°C) determined by Ford cup NO.4, and the obtained paint is coated on the
surface. The coating method is not limited particularly, but spray is preferred to obtain good coating appearances. The
surface is coated one or more times to obtain a coating thickness of 20 to 50 um on drying. 10 minutes after setting,
the surface is dried by heating at 70 to 120°C for 15 to 40 minutes. At this time, it can be dried at 1 to 3 coats and 1
to 2 bakes. Otherwise, it is dried at room temperature for 6 hours. However, in consideration of dust adherence and
coating efficiency, heat dry is preferred.

In case of metallic finish, a clear paint is commonly coated wet-on-wet on the metallic base paint treated with the
paint composition used in the present invention. The clear paint is not limited in particular, but in consideration of the
excellent adherence to the paint coating and the other paint properties, acrylic two-pack urethane is preferred.

In the case of a pearl tone finish, a color base paint treated with the paint composition used in the present invention
is coated on the surface, then the surface is coated with a pearl base paint containing mica powder and with a clear
paint, and the surface is dried at 3c1b (3 coats and 1 bake) or 3¢c2b. The kinds of pearl base paint and the clear paint
used in the above process are not particularly limited. Preferably, acrylic two-pack urethane is used for the same reason
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as the above metallic finish.

According to the present invention, the surface of car trim parts such as a bumper which is formed from polyolefinic
resin materials is directly coated without conventional special treatment or primer coating. There are merits such as
paint efficiency, paint control and cost reduction. As a result, coating which is excellent in adherence, visual appearance,
weather resistance, chemical resistance, solvent resistance, etc. can be formed.

The following examples illustrate the present invention more specifically. In these examples, "part" shows part by
weight and "%" shows % by weight.

Manufacturing example 1

(Preparation of ingredient (C))

In a flask equipped with a stirrer, a fractionating column, a water separator, a cooler and a thermometer, 520 parts
of hexahydrophthalic anhydride and 480 parts of neopentyl glycol were charged. The mixture was heated with stirring.
While removing the condensed water from the reaction system at 160°C to 230°C, the temperature was raised for 4
hours at a certain heating rate. After the temperature was raised to 230°C, the system was evacuated and the reaction
was continued in the maintenance of the same temperature. When the acid value became less than 5, the reaction
was stopped. After the system was cooled to 80°C, 205 parts of isocyanatoethyl methacrylate was charged in the flask.
An addition reaction was continued with stirring at 80°C for 1 hour, and polyester prepolymer C; having ethylenic
terminal double bonds was obtained. The number-average molecular weight of the obtained resin was 860 and the
hydroxyl number was 65.

Manufacturing example 2

Using the same reactor as used in Manufacturing example 1, the polymerization reaction was conducted under
the same conditions as in Example 1 except that 560 parts of hexahydrophthalic anhydride, 440 parts of neopentyl
glycol and 105 parts of isocyanatoethyl methacrylate were combined to obtain polyester prepolymer C,. The number-
average molecular weight of the obtained resin was 1540 and the hydroxyl number was 37.

Manufacturing examples 3-9

(Preparation of resin (E))

In a flask equipped with a stirrer, a cooler and a thermometer, toluene and ingredients (C) and (A) were charged
in each of the amounts indicated in Table 1. The mixture was heated with stirring to 100°C to obtain a homogeneous
solution. Then, a mixture solution of ingredient (B) and benzoyl| peroxide was added dropwise for 2 hours. The mixture
was further stirred at the same temperature for 1 hour. After the system was cooled to 80°C, azoisobutyronitrile was
added, the mixture was stirred for 5 hours. In each Manufacturing example, resin (E) solutions E;-E; were obtained.
The solid content % of the resin solutions and the ingredients (A)/(B)/(C)% and the hydroxyl numbers of the resins are
shown in Table 1.

Examples 1-4 and Comparative examples 1-4

(Preparation of a white enamel main component and a curing agent)

A resin (E) solution, titanium dioxide, MODAFLOW, xylene and butyl acetate were mixed in each of the amounts
indicated in Table 2. The mixture was charged in an attritor, and the mixture was dispersed for 4 hours to prepare the
white enamel main component.

As the curing agent, DURANATE THA-100 (trade name, manufactured by Asahi Kasei Kogyo CO., Ltd.) of ingre-
dient (D) was used.

(Application to resin molding)

A car bumper which was molded from polyolefin resin (trade name SNB-4, manufactured by Mitsui Toatsu Kagaku
Co., Ltd.) was degreased with 1,1,1-trichloroethane vapor (74°C) for 60 seconds and air-dried.

The white enamel main component and the curing agent prepared in the above were mixed in a fixed ratio. After
the mixture was diluted with a thinner of xylene/butyl acetate = 60/40 by weight to obtain a value of 16 seconds (20°C)
determined by Ford cup NO.4, the bumper was coated with the mixture by using an air spray to obtain a dried coating
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thickness of 40 um. After the coating was allowed to stand for 10 minutes in a room, the coating was heated and dried
at 30°C for 30 minutes. After 24 hours, the coating properties were tested. The test method was as followed. The
results are shown in Table 3.

Method of the coating properties
(Visual appearance of finishing)

The coating surface having good glossy finish, not much of roughness, and no coating defects such as cracks,
flow and patches is accepted.

(Adhesion properties)

Using a test of checker cellophane tape of Japanese Industrial Standard JIS-K-5400 (1979) 6.15, the front, the
side, the upper surface and the lower surface of the coating products were tested. When the coating was not stripped
off, the adhesion is accepted.

(Gasoline resistance)

One part of the coating product was immersed in regular gasoline (manufactured by Nippon Sekiyu Co., Ltd., trade
name: Nisseki Silver gasoline) at 20°C for 30 minutes. After the product was taken out from the gasoline, the immersed
part was observed and the adhesion of the coating was tested. When the coating surface conditions were not changed,
the gasoline resistance of the coating was accepted. To test the adhesion of the coating, the above checker cellophane
tape test was conducted. The results were shown by the remains of perfect checkers per 100 checkers. 100/100 was
accepted.

(Acid resistance)

0.2 ml of 0.1N sulfuric acid was dropped on the coating surface. After leaving as it is for 24 hours at 20°C and 75%
RH (relative humidity), the surface was washed with water, the coating conditions were observed. When the surface
was not changed, the acid resistance was accepted.

(Alkali resistance)

0.2 ml of 0.1N sodium hydroxide solution was dropped on the coating surface. After leaving as it is for 24 hours
at 20°C and 75% RH, the surface was washed with water, the coating conditions were observed. When the surface
was not changed, the alkali resistance was accepted.

(Humidity resistance)

After the coating product was left as it is at 50°C and 98% RH in a thermo-hygrostat, the coating surface was
observed and the adhesion test was conducted. When the coating conditions were not changed, the humidity resistance
was accepted. To test the adhesion of the coating, the above checker cellophane tape test was conducted. The results
were shown by the remains of perfect checkers per 100 checkers. 100/100 was accepted.

(Weather resistance)

Test pieces of 70mm X 150mm cut from the coating product was tested by an accelerated weathering test with a
sunshine weather meter (manufactured by Suga Shikenki Co., Ltd.). After 1000 hours, a retain ratio (%) ((gloss value
after test / initial gloss value) X 100) of 60 degree specular gloss (JIS-K-5400 (1979) 6.7) was determined and an
adhesion test was conducted. When the coating has a gloss retain ratio of 80% or more and the color change was not
observed, the weather resistance was accepted. To test the adhesion of the coating, the above checker cellophane
tape test was conducted. The results were shown by the remains of perfect checkers per 100 checkers. 100/100 was
accepted.

Reference example 1

Using the same degreased humper as used in Example 1, the bumper was coated with chlorinated polypropylene
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resin primer (manufactured by Nippon Oil & Fats Co., Ltd., trade name: PLYMAC No.1500 primer) as a primer for
conventional polyolefin resin only by using an air spray coating method to obtain a dried coating thickness of 10 to 15
pm. After flushing off the solvent for one minute, polyester two-pack urethane (manufactured by Nippon Oil & Fats Co.,
Ltd., trade name: PLYMAC No.4000 white) as a facing material for the bumper was applied on the surface by wet-on-
wet coating to obtain a dried coating thickness of 35-40 um. After setting for 10 minutes at room temperature, the
coating surface was stoved and dried for 30 minutes at 80°C to test the adhesion properties of the coating by using
the same method as described in Example 1. The results are shown in Table 3.

Examples 5-8 and Comparative examples 5-8

(Preparation of a main component of metallic base coating and a curing agent)

A resin (E) solution, aluminum paste, MODAFLOW, xylene and butyl acetate were mixed in each of the amounts
indicated in Table 4. The mixture was homogenized with a dispersion mixer for 10 minutes and the main component
of metallic base coating was prepared.

As the curing agent, DURANATE THA-100 of ingredient (D) was used.

(Application to a resin molding)

Usingthe same bumper as used in Example 1, it was degreased and dried under the same conditions as in Example
1. The main component of metallic base coating and the curing agent prepared in the above were mixed in a fixed
ratio. After the mixture was diluted with a thinner of toluene/ethyl acetate = 70/30 (ratio by weight) to obtain a value of
13 seconds (20°C) determined by Ford cup No.4, the bumper was coated with the mixture solution by using an air
splay to obtain adried coating thickness of 20 um. After flashing off the solvent for one minute, acrylic two-pack urethane
(manufactured by Nippon Oil & Fats Co., Ltd., trade name: PLYMAC No.8000 clear) as a clear coating was applied on
the bumper surface by wet-on-wet coating to obtain a dried coating thickness of 30 um. After leaving at room temper-
ature for 10 minutes, the coating surface was heated and dried at 80°C for 30 minutes. After 24 hours, the adhesion
properties of the coating were tested by using the same method as described in Example 1. The results are shown in
Table 5.

Reference example 2

Using the same degreased bumper as used in Example 1, the bumper was coated with the same exclusive primer
as used in Reference example 1. After flushing off the solvent for one minute, acrylic two-pack urethane (manufactured
by Nippon Oil & Fats Co., Ltd., trade name: Primack No.8000 metallic silver) as a facing metallic base coating was
applied on the number surface by wet-on-wet coating to obtain a dried coating thickness of 15 to 20 um by an air spray
method. After flushing off the solvent for one minute, acrylic two-pack urethane as a facing material for the bumper
was applied on the surface by wet-on-wet coating to obtain a dried coating thickness of 25 to 30 um. After setting at
room temperature for 10 minutes, the coating surface was stoved and dried at 80°C for 30 minutes. The adhesion
properties of the coating were tested by using the same method as described in Example 1. The results are shown in
Table 5.

Examples 9-12 and Comparative examples 9-12

(Preparation of a main component of white color base coating and a curing agent)

A resin (E) solution, titanium oxide, MODAFLOW, xylene and butyl acetate were mixed in each of the amounts
indicated in Table 6. The mixture was charged in an attritor and dispersed for 4 hours to prepare the main component
of white color base coating.

As the curing agent, DURANATE THA-100 of ingredient (D) was used.

(Application to a resin molding)

Using the same bumper as used in Example 1, it was degreased and dried under the same condition as in Example
1. The white color base coating and the curing agent prepared in the above were mixed in a fixed ratio. After the mixture
was diluted with a thinner of toluene/ethyl acetate = 70/30 (ratio by weight) to obtain a value of 13 seconds (20°C)
determined by Ford cup No.4, the bumper was coated with the mixture solution by using an air spray to obtain a dried
coating thickness of 30 um. After flashing off the solvent for one minute, the bumper was coated with acrylic two-pack
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urethane (manufactured by Nippon Qil & Fats Co., Ltd., trade name: Primack No.8000 pearl base white (pearl mica
powder (trade name of Merck Company: IRIODIN 103 W II) containing 5% by weight)) as a pearl base coating by using
an air spray coating method to obtain a dried coating thickness of 30 um. After flushing off the solvent for one minute,
acrylic two-pack urethane (manufactured by Nippon Oil & Fats Co., Ltd., trade name: PLYMAC No.8000 clear) as a
clear coating was applied on the bumper surface by wet-on-wet coating by using an air spray to obtain a dried coating
thickness of 20 um. Then, after leaving at room temperature for 10 minutes, the coating surface was heated and dried
at 80°C for 30 minutes. After 24 hours, the adhesion properties of the coating were tested by using the same method
as described in Example 1. The results are shown in Table 7.

Reference example 3

Using the same degreased bumper as used in Example 1, the bumper was coated with the same exclusive primer
as in Reference example 1. After flushing off the solvent for one minute, polyester two-pack urethane (manufactured
by Nippon Oil & Fats Co., Ltd., trade name: PLYMAC No.4000 white base) as a color base coating for pearl coating
was applied on the bumper surface by wet-on-wet coating by using an air spray coating method to obtain a dried coating
thickness of 30 um. After setting at room temperature for 10 minutes, the coating surface was stoved and dried at 80°C
for 30 minutes. Then, the same pearl base coating and the same clear coating as described in Example 9 were applied
on the surface of the color base coating, and the surface was stoved and dried in the same way as in Example 9. The
coating properties were tested. The results are shown in Table 7.

As shown in the results obtained by Examples 1-12, the surface of car trims such as bumpers which are molded
from polyolefin resin materials can be coated by the coating method of the present invention . As a result, molding
products having excellent facing properties such as adhesion, visual appearance, solvent resistance, chemical resist-
ance and weather resistance can be provided in comparison with the conventional products.

On the other hand, in Comparative exam-poles 1, 5 and 9, the gasoline resistance of the coated products is inferior
to that of the products in Examples because the content of ingredient (C) in resin (E) is 60%.

In Comparative examples 2, 6 and 10, the gasoline resistance of the coated products is inferior to that of the
products in Examples because the hydroxyl number of the resins is 15. In the product of Comparative example 2, since
the clear coating is not formed on the coating surface, the acid resistance, the alkali resistance and the weather re-
sistance are inferior to those of products in Examples.

In Comparative examples 3, 7 and 11, since the content of ingredient (A) in the resin is 60%, the gasoline resistance
and the weather resistance of the coated products are inferior to those of products in Examples. In Comparative ex-
amples 4, 8 and 12, since the mixed amounts of the curing agent are little, the gasoline resistance and the humidity
resistance are inferior to those of the products in Examples.
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Table 1
Manufacturing example 3 4 5 6
Resin (E) solution Eq E, Eq Ey
Toluene 756 522 522 56
Ingredient (C): C, 400 100 300
Cy 100
Ingredient (A): chlorinated
. polypropylene 333 667 667 1333
Ingredient (B):
cyclohexyl
methacrylate 166 217 230 90
t-butyl methacrylate 104 190 200 56
lauryl methacrylate 83 54 58 45
styrene 652 82 87 34
2-hydroxyethyl acrylate 152 120
2-hydroxyethyl
methacrylate 80 70
acrylic acid 5 5
Polymerization initiator
benzoyl peroxide 10 10 10 10
azobisisobutyronitrile 1 1 1 1
Total 2000 2000 2000 2000
Solid content in
Resin (E) solution (%) 50 50 50 50
Ingredient (A) (%) 10 20 20 40
Ingredient (B)(%) 50 70 70 30
Ingredient (C) (%) 40 10 10 30
Hydroxyl number of
Resin (E) 60 80 60 50
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Table 1 (continued)
Manufacturing example 7 8 9
Resin (E) solution Eg Eg Eq
Toluene 756 522
Ingredient (C): C, 600 100
C, 100

Ingredient (A): chlorinated

polypropylene 333 667 2000
Ingredient (B):

cyclohexyl

methacrylate 100 267 86

t-butyl methacrylate 60 234 54

lauryl methacrylate 49 67 43

stylene 36 100 32

2-hydroxyethyl acrylate 27

2-hydroxyethyl

methacrylate 50 80

acrylic acid 5 5
Polymerization initiator

benzoyl peroxide 10 10 10

azobisisobutyronitrile 1 1 1
Total 2000 2000 2411
Solid content in
Resin (E) solution (%) 50 50 42
Ingredient (A) (%) 10 20 60
Ingredient (B) (%) 30 70 30
Ingredient (C) (%) 60 10 10
Hydroxyl number of
Resin (E) 60 15 40
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Table 2
Example
1 2 3 4
Main components
Resin (E) solution:E1 100
(parts) E, 100
Eq 100
Ey 100
Esg
Eg
Eq
titanium oxide 50 50 50 50
MODAFLOW ™ | 0.3 0.3 0.3 0.3
xylene 10 10 10 10
butyl acetate 10 10 10 10
Total 170.3 170.3 170.3 170.3
Curing agent
DURANATE THA-10072 10 15 10 10
NCO/OH
equivalent ratio 0.94 1.05 0.94 1.12

11
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Table 2 (continued)

Comparative example

1 2 3 4
Main components
Resin (E) solution:Ey 100
E2
E3
Eq
Eg 100
Eg 100
E4 120
titanium oxide 50 50 50 50
MODAFLOW ™ | 0.3 0.3 0.3 0.3
xylene 10 10 10
butyl acetate 10 10 10
Total 170.3 170.3 170.3 170.3
Curing agent
DURANATE THA-100"2 10 3 7 3
NCO/OH
equivalent ratio 0.94 1.12 0.98 0.28

*1: Surface adjustor manufactured by Monsant Company,

trade name
*2: Manufactured by Asahi Kasei Kogyo Co., Ltd, isocy-

anate content: 21%

12
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Table 3
Example
1 2 3 4
Finish visual
appearance accepted accepted accepted accepted
Adherence accepted accepted accepted accepted
Gasoline resistance
coating
conditions accepted accepted accepted accepted
adherence 100/100 100/100 100/100 100/100
Acid resistance accepted accepted accepted accepted
Alkali
resistance accepted accepted accepted accepted
Humidity resistance
coating
conditions accepted accepted accepted accepted
adherence 100/100 100/100 100/100 100/100
Weather resistance
coating
conditions accepted accepted accepted accepted
adherence 100/100 100/100  100/100 100/100

13
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Table 3 (continued)

Comparative example
1 2 3 4
Finish visual a little gloss
appearance accepted accepted reduction accepted
Adherence accepted accepted accepted accepted
Gasoline resistance
coating
conditions swell swell swell swell
adherence 98/100 100/100 100/100 90/100
Acid gloss gloss
resistance accepted reduction accepted reduction
Alkali gloss gloss
resistance accepted reduction accepted reduction
Humidity resistance
coating gloss
conditions accepted accepted accepted reduction
adherence 100/100 100/100 100/100 100/100
Weather resistance
coating a little a little
conditions accepted chalking chalking chalking
adherence 100/100 100/100 100/100 100/100

14
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Table 3 (continued)

Finish visual appearance

Adherence

Gasoline resistance
coating conditions
adherence

Acid resistance

Alkali resistance

Humidity resistance
coating conditions
adherence

Weather resistance
coating conditions

adherence

Reference example

1
accepted

accepted

accepted
100/100
accepted

accepted

accepted
100/100

accepted
100/100

15
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Table 4
Example
5 6 7 8
Main components
Resin (E) solution:E, 100
(parts) E, 100
Eq 100
Ey 100
Eg
Eg
Eq
Aluminum paste 11 1 11 11
MODAFLOW | 0.1 0.1 0.1 0.1
Xylene 30 30 30 30
butyl acetate 30 30 30 30
Total 171.1 171.1 171.1 171.1
Cufing agent
DURANATE THA-100"2 10 15 10 10
NCO/OH
equivalent ratio 0.94 1.05 0.94 1.12
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Table 4 (continued)

Comparative example

5 6 7 8
Main components
Resin (E) solution:E, 100
E2
E;
Ey
Eg 100
Eg 100
E, 120
Aluminum pastes 11 11 11 11
MODAFLOW | 0.1 0.1 0.1 0.1
xylene 30 30 20 30
butyl acetate 30 30 20 30
Total 171.1 171 .1 171.1 171.1
Curing agent
DURANATE THA-100"2 10 3 7 3
NCO/OH
equivalent ratio 0.94 1.12 0.98 0.28

*1: Surface adjustor manufactured by Monsanto Company,

trade name
*2: Manufactured by Asahi Kasei Kogyo Co., Ltd, isocy-

anate content: 21%

17
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Table 5
Example
5 6 7 8
Finish visual
appearance accepted accepted accepted accepted
Adherence accepted accepted accepted accepted
Gasoline resistance
coating
conditions accepted accepted accepted accepted
adherence 100/100 100/100 100/100 100/100
Acid resistance accepted accepted accepted accepted
Alkali
resistance accepted accepted accepted accepted
Humidity resistance
coating
conditions accepted accepted accepted accepted
adherence 100/100 100/100 100/100 100/100
Weather resistance*1
coating
conditions accepted accepted accepted accepted
adherence 100/100 100/100 100/100 100/100

18
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Table 5 (continued)
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Comparative example
5 6 7 8
Finish visual
appearance accepted accepted accepted accepted
Adherence accepted accepted accepted accepted
Gasoline resistance
coating
conditions swell swell swell swell
adherence 100/100 100/100 100/100 96/100
Acid resistance accepted accepted accepted accepted
Alkali
resistance accepted accepted accepted accepted
Humidity resistance
coating
conditions accepted accepted accepted blister
adherence 100/100 100/100 100/100 100/100
Weather resistance*1‘ a little
coating color gloss
conditions accepted accepted change reduction
adherence 100/100  100/100 0/100°2 100/100

19
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Table 5 (continued)

Reference example

10

15

20

25

30

35

40

45
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55

2

Finish visual appearance accepted
Adherence accepted
Gasoline resistance

coating conditions accepted

adherence 100/100
Acid resistance accepted
Alkali resistance accepted
Humidity resistance

coating conditions accepted

adherence 100/100
Weather resistance*1

coating conditions accepted

adherence 100/100

>*1 Test time: 3000 hours

*2 Cleavage between base coating and clear
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Table 6
Example
9 10 11 12
Main components
Resin (E) solution:E1 100
(parts) E, 100
E, 100
Ey 100
Eg
Eg
Eq
titanium oxide 60 60 60 60
MODAFLOW ™ | 0.1 0.1 0.1 0.1
xylene 10 10 10 10
butyl acetate 10 10 10 10
Total 180.1 180.1 180.1 180.1
Curing agent
DURANATE THA-100"2 10 15 10 10
NCO/OH
equivalent ratio 0.94 1.05 0.94 1.12
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Table 6 (continued)

Comparative example

9 10 11 12
Main components
Resin (E) solution:E, 100
E3
E3
Eq
Eg 100
E¢ 100
E4 120
titanium oxide 60 60 60 60
MODAFLOW ™! 0.1 0.1 0.1 0.1
xylene 10 10 10
butyl acetate 10 10 10
Total 180.1 180.1 180.1 180.1
Curing agent
DURANATE THA-100"2 10 3 7 3
NCO/OH
equivalent ratio 0.94 1.12 0.98 0.28

*1: surface adjustor manufactured by Monsanto Company,
trade name
*2: manufactured by Asahi Kasei Kogyo Co., Ltd, isocy-

anate content: 21%

22
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Table 7
Example
9 10 11 12
Finish visual
appearance accepted accepted accepted accepted
Adherence accepted accepted accepted accepted
Gasoline resistance
coating
conditions accepted accepted accepted accepted
adherence 100/100 100/100 100/100 100/100
Acid resistance accepted accepted accepted accepted
Alkali
resistance accepted accepted accepted accepted
Humidity resistance
coating
conditions accepted accepted accepted accepted
adherence 100/100 100/100 100/100 100/100
Weather res:‘i.stance*1
coating
conditions accepted accepted accepted accepted
adherence 100/100 100/100 100/100 100/100
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Table 7 (continued)

9
Finish visual
appearance accepted
Adherence accepted
Gasoline resistance
coating
conditions swell
adherence 100/100
Acid resistance accepted
Alkali
resistance accepted
Humidity resistance
coating
conditions accepted
adherence 100/100
Weather resistance*1
coating
conditions accepted
adherence 100/100

Comparative

10
accepted

accepted

swell
100/100
accepted

accepted

accepted
100/100

accepted
100/100

example
11

accepted

accepted

swell
100/100
accepted

accepted

accepted

100/100
color

change
0/100%2

12
accepted

accepted

swell
98/100

accepted

accepted

blister
100/100

accepted
100/100

24
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Tabhle 7 (continued)

Reference example

3

Finish visual appearance accepted
Adherence accepted
Gasoline resistance

coating conditions accepted

adherence 100/100
Acid resistance accepted
Alkali resistance accepted
Humidity resistance

coating conditions accepted

adherence 100/100
Weather resistance*1

coating conditions accepted

adherence 100/100

Claims

*1 Test time: 3000 hours
*) Cleavage between base coating and clear

1. Aprocessfor painting a polyolefinic component comprising washing the surface of the polyolefinic resin component,
and coating the surface at least once with the following paint, the paint being a mixture comprising a polymer resin
(E) having a hydroxyl number of 20 to 150, which is obtained by polymerizing the following ingredients (A), (B)
and (C), and a curing agent (D), in the respective stated amounts, the amounts of (A), (B) and (C) being based on
amount of the resin (E):

(A) chlorinated polyolefin having a chlorine content of 10 to 50% by weight and a number-average molecular
weight of 3000 to 100000; 5 to 50% by weight.

(B) acrylic monomer having hydroxyl groups and selected from 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acrylate, 3-hydroxypropyl (meth)acrylate, 2-hydroxybutyl (meth)acrylate, 3-hydroxybutyl (meth)acrylate
and 4-hydroxybutyl (meth)acrylate or a mixture of such an acrylic monomer and an ethylene monomer which
is able to copolymerize with the acrylic monomer, the ethylene monomer being selected from methyl (meth)
acrylate, ethyl (meth)acrylate, propyl (meth)acrylate, butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, lauryl
(meth)acrylate, cyclohexyl (meth)acrylate, glycidyl (meth)acrylate, (meth)acrylic acid, styrene, p-tert-butylsty-
rene, vinyltoluene, vinyl acetate and acyl radical-modified (meth)acrylate; 5 to 80% by weight.

(C) polyester prepolymer having ethylene terminal double bonds and a number-average molecular weight of
500 to 3000, obtained by reacting a polyester having terminal hydroxyl groups with (1) an ethylenically-un-
saturated monomer having 0.2 to 0.5 equivalents of isocyanate groups per equivalent of hydroxyl groups of
the polyester or with (2) an acid anhydride having an unsaturated bond; 1 to 50% by weight.

(D) polyfunctional isocyanate compound selected from isophorone diisocyanate, hexamethylene diisocyanate,

25
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trimethylhexane diisocyanate, methylcyclohexane diisocyanate, methylene-bis(cyclohexyl isocyanate), di(iso-
cyanatomethyl)cyclohexane, addition compounds of these diisocyanates with ethylene glycol, polyethyethyl-
ene glycol, polypropylene glycol, polyether polyol, polycaprolactone polyol, trimethylolethane, trimethylolpro-
pane, hexanetriol, pentaerythritol or water, biuret compounds and multimeric diisocyanates, the mixing ratio
of the resin (E) and the curing agent (D) being 0.4 to 2.0 equivalents of isocyanate groups of ingredient (D)
per equivalent of hydroxyl groups of resin (E).

A paint for painting a polyolefinic resin component, the paint being a mixture comprising a polymer resin (E) having
a hydroxyl number of 20 to 150, which is obtained by polymerising the following ingredients (A), (B) and (C), and
a curing agent (D), in the respective stated amounts, the amounts of (A), (B) and (C) being based on amount of
the resin (E):

(A) chlorinated polyolefin having a chlorine content of 10 to 50% by weight and a number-average molecular
weight of 3000 to 100000; 5 to 50% by weight.

(B) acrylic monomer having hydroxyl groups and selected from 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acrylate, 3-hydroxypropyl (meth)acrylate, 2-hydroxybutyl (meth)acrylate, 3-hydroxybutyl (meth)acrylate
and 4-hydroxybutyl (meth)acrylate or a mixture of such an acrylic monomer and an ethylene monomer which
is able to copolymerize with the acrylic monomer, the ethylene monomer being selected from methyl (meth)
acrylate, ethyl (meth)acrylate, propyl (metha)acrylate, butyl (meth)acrylate, 2-ethylhexy! (meth)acrylate, lauryl
(meth)acrylate, cyclohexyl (meth)acrylate, glycidyl (meth)acrylate, (meth)acrylic acid, styrene, p-tert-butylsty-
rene, vinyltoluene, vinyl acetate and acyl radical-modified (meth)acrylate; 5 to 80% by weight.

(C) polyester prepolymer having ethylene terminal double bonds and a number-average molecular weight of
500 to 3000, obtained by reacting a polyester having terminal hydroxyl groups with (1) an ethylenically-un-
saturated monomer having 0.2 to 0.5 equivalents of isocyanate groups per equivalent of hydroxyl groups of
the polyester or with (2) an acid anhydride having an unsaturated bond; 1 to 50% by weight.

(D) polyfunctional isocyanate compound selected from isophorone diisocyanate, hexamethylene diisocyanate,
trimethylhexane diisocyanate, methylcyclohexane diisocyanate, methylene-bis(cyclohexyl isocyanate), di(iso-
cyanatomethyl)cyclohexane, addition compounds of these diisocyanates with ethylene glycol, polyethyethyl-
ene glycol, polypropylene glycol, polyether polyol, polycaprolactone polyol, trimethylolethane, trimethylolpro-
pane, hexanetriol, pentaerythritol or water, biuret compounds and multimeric diisocyanates, the mixing ratio
of the resin (E) and the curing agent (D) being 0.4 to 2.0 equivalents of isocyanate groups of ingredient (D)
per equivalent of hydroxyl groups of resin (E).

3. A polymer resin for use in a paint according to claim 2, the polymer resin (E) being obtained by polymerising the

following ingredients in the respective stated amounts based on the amount of the resin (E):

(A) chlorinated polyolefin having a chlorine content of 10 to 50% by weight and a number-average molecular
weight of 3000 to 100000; 5 to 50% by weight

(B) acrylic monomer having hydroxyl groups and selected from 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acrylate, 3-hydroxypropyl (meth)acrylate, 2-hydroxybutyl (meth)acrylate, 3-hydroxybutyl (meth)acrylate
and 4-hydroxybutyl (meth)acrylate or a mixture of such an acrylic monomer and an ethylene monomer which
is able to copolymerize with the acrylic monomer, the ethylene monomer being selected from methyl (meth)
acrylate, ethyl (meth)acrylate, propyl (meth)acrylate, butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, lauryl
(meth)acrylate, cyclohexyl (meth)acrylate, glycidyl (meth)acrylate, (meth)acrylic acid, styrene, p-tert-butylsty-
rene, vinyltoluene, vinyl acetate and acyl radical-modified (meth)acrylate; 5 to 80% by weight.

(C) polyester prepolymer having ethylene terminal double bonds and a number-average molecular weight of
500 to 3000, obtained by reacting a polyester having terminal hydroxyl groups with (1) an ethylenically-un-
saturated monomer having 0.2 to 0.5 equivalents of isocyanate groups per equivalent of hydroxyl groups of
the polyester or with (2) an acid anhydride having an unsaturated bond; 1 to 50% by weight.

Patentanspriiche

1.

Verfahren zum Lackieren eines polyolefinischen Bestandtieils, wobei die Oberflache des polyolefinischen Harzbe-
standteils gewaschen wird und wobei die Oberflache wenigstens einmal mit dem folgenden Lack beschichtet wird,
wobei der Lack eine Mischung ist, die ein polymeres Harz (E) aufweist, dessen Hydroxylzahl 20 bis 150 betragt,
welches durch Polymerisierung der folgenden Bestanteile (A), (B) und (C) und einem Héartungsmittel (D) in den
jeweils angegebenen Mengen gewonnen wird, wobei die Mengen (A), (B) und (C) auf die Menge des Harzes (E)
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bezogen werden:

(A) ein chloriertes Polyolefin mit einem Chlorgehalt von 10 Gew.% bis 50 Gew. % und einem durchschnittlichen
Molekulargewicht von 3000 bis 100000; 5 Gew.% bis 50 Gew.%;

(B) ein Acrylmonomer mit Hydroxylgruppen, welches aus 2-Hydroxyethyl acrylat/-methacrylat, 2-Hydroxypro-
pylacrylat/-methacrylat, 3-Hydroxpropylacrylat/-methacrylat, 2-Hydroxybutylacrylat/-methacrylat, 3-Hydroxy-
butylacrylat/-methacrylat und 4- Hydroxybutylacrylat/-methacrylat oder einer Mischung eines solchen Acryl-
monomers und eines Ethylenmonomers ausgewahlt ist, welches zur Copolymerisierung mit dem Acrylmono-
mer geeignet ist, wobei das Ethylenmonomer aus Methylacrylat/-methacrylat, Ethylacrylat/-methacrylat, Pro-
pylacrylat/-methacrylat, Butylacrylat/-methacrylat, 2-Ethylhexylacrylat/-methacrylat, Laurylacrylat/-methacry-
lat, Cyclohexylacrylat/-methacrylat, Glycidylacrylat/-methacrylat, Acryl/-Methacrylsdure, Styrol, p-tert-Butyls-
tyrol, Vinyltoluol, Vinylacetat und durch Acylradikale modifiziertem Arylat/-Methacrylat ausgewahlt ist; 5 Gew.
% bis 80 Gew.%;

(C) ein Polyestervorpolymer mit endsténdigen Ethylendoppelbindungen und einem durchschnittlichen Mole-
kulargewicht von 500 bis 3000, welches durch Umsetzung eines Polyesters mit endstandigen Hydroxylgrup-
pen mit (1) einem an Ethylen ungeséttigten Monomer mit 0,2 bis 0,5 Aquivalenten Isocyanatgruppen pro Agi-
valent Hydroxylgruppen des Polyesters oder mit (2) einem Saureanhydrid mit einer ungesattigten Bindung
gewonnen wird; 1 Gew.% bis 50 Gew.%;

(D) eine polyfunktionelle Isocyanatverbindung, die aus Isophorondiisocyanat, Hexamethylendiisocyanat, Tri-
methylhexandiisocyanat, Methylcyclohexandiisocyanat, Methylen- bis (Cyclohexylisocyanat), Diisocyanatme-
thylcyclohexan, zusatzlichen Verbindungen dieser Diisocyanate mit Ethylenglykol, Polyethylenglykol, Poly-
propylenglykol, Polyetherpolyol, Polycaprolactonpolyol, Trimetylolethan, Trimethylolpropan, Hexantriol, Pen-
taerythrit oder Wasser, Biuretverbindungen und multimeren Diisocyanaten ausgewahlt ist, wobei das Mi-
schungsverhalinis des Harzes (E) und des Hartungsmittels (D) 0,4 bis 2,0 Aquivalente Isocyanatgruppen des
Bestandteils (D) pro Aquivalent Hydroxylgruppen des Harzes (E) betragt.

Lack zum Lackieren eines polyolefinischen Harzbestandtieils, wobei der Lack eine Mischung ist, die ein polymeres
Harz (E) aufweist, dessen Hydroxylzahl 20 bis 150 betragt, welches durch Polymerisierung der folgenden Be-
standteile (A), (B) und (C) und eines Hartungsmittels (D) in den jeweils angegebenen Mengen gewonnen wird,
wobei die Mengen (A), (B) und (C) auf die Menge des Harzes (E) bezogen werden:

(A) ein chloriertes Polyolefin mit einem Chlorgehalt von 10 Gew.% bis 50 Gew. % und einem durchschnittlichen
Molekulargewicht von 3000 bis 100000; 5 Gew.% bis 50 Gew.%;

(B) ein Acrylmonomer mit Hydroxylgruppen, welches aus 2-Hydroxyethylacrylat/-methacrylat, 2-Hydroxypro-
pylacrylat/-methacrylat, 3-Hydroxypropylacrylat/-methacrylat, 2-Hydroxybutylacrylat/-methacrylat, 3- Hydro-
xybutylacrylat/-methacrylat und 4- Hydroxybutylacrylat/-methacrylat oder einer Mischung eines solchen Acryl-
monomers und eines Ethylenmonomers ausgewahlt ist, welches zur Copolymerisierung mit dem Acrylmono-
mer geeignet ist, wobei das Ethylenmonomer aus Methylacrylat/-methacrylat, Ethylacrylat/-methacrylat, Pro-
pylacrylat/-methacrylat, Butylacrylat/-methacrylat, 2-Ethylhexylacrylat/-methacrylat, Laurylacrylat/methacry-
lat, Cyclohexylacrylat/-methacrylat, Glycidylacrylat/-methacrylat, Acryl/-Methacrylsdure, Styrol, p-tert-Butyls-
tyrol, Vinyltoluol, Vinylacetat und durch Acylradikale modifiziertem Acrylat/-Methacrylat ausgewéhlt ist; 5 Gew.
% bis 80 Gew.%;

(C) ein Polyestervorpolymer mit endsténdigen Ethylendoppelbindungen und einem durchschnittlichen Mole-
kulargewicht von 500 bis 3000, welches durch Umsetzung eines Polyesters mit endstandigen Hydroxylgrup-
pen mit (1) einem an Ethylen ungeséttigten Monomer mit 0,2 bis 0,5 Aquivalenten Isocyanatgruppen pro Aqui-
valent Hydroxylgruppen des Polyesters oder mit (2) einem Saureanhydrid mit einer ungesattigten Bindung
gewonnen wird; 1 Gew.% bis 50 Gew.%;

(D) eine polyfunktionelle Isocyanatverbindung, die aus Isophorondiisocyanat, Hexamethylendiisocyanat, Tri-
methylhexandiisocyanat, Methylcyclohexandiisocyanat, Methylen- bis (Cyclohexylisocyanat), Diisocyanatme-
thylcyclohexan, zusatzlichen Verbindungen dieser Diisocyanate mit Ethylenglykol, Polyethylenglykol, Poly-
propylenglykol, Polyetherpolyol, Polycaprolactonpolyol, Trimethylolethan, Trimethylolpropan, Hexantriol, Pen-
taerythrit oder Wasser, Biuretverbindungen und multimeren Diisocyanaten ausgewahlt ist, wobei das Mi-
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schungsverhaltnis des Harzes (E) und des Hartungsmittels (D) 0,4 bis 2,0 Aquivalente Isocyanatgruppen des
Bestandteils (D) pro Aquivalent Hydroxylgruppen des Harzes (E) betragt.

3. Ein polymeres Harz zur Verwendung in einem Lack geman Anspruch 2, wobei das polymere Harz (E) durch Po-
lymerisierung der folgenden Bestandteile in den jeweils angegebenen Mengen, bezogen auf das Harz (E) gewon-
nen wird:

(A) ein chloriertes Polyolefin mit einem Chlorgehalt von 10 Gew.% bis 50 Gew. % und einem durchschnittlichen
Molekulargewicht von 3000 bis 100000; 5 Gew.% bis 50 Gew.%;

(B) ein Acrylmonomer mit Hydroxylgruppen, welches aus 2-Hydroxyethylacrylat/-methacrylat, 2-Hydroxypro-
pylacrylat/-methacrylat, 3-Hydroxypropylacrylat/-methacrylat, 2-Hydroxybutylacrylat/-methacrylat, 3- Hydro-
xybutylacrylat/-methacrylat und 4- Hydroxybutylacrylat/-methacrylat oder einer Mischung eines solchen Acryl-
monomers und eines Ethylenmonomers ausgewahlt ist, welches zur Copolymerisierung mit dem Acrylmono-
mer geeignet ist, wobei das Ethylenmonomer aus Methylacrylat/-methacrylat, Ethylacrylat/-methacrylat, Pro-
pylacrylat/-methacrylat, Butylacrylat/-methacrylat, 2-Ethylhexylacrylat/-methacrylat, Laurylacrylat/-methacry-
lat, Cyclohexylacrylat/-methacrylat, Glycidylacrylat/-methacrylat, Acryl/-Methacrylsdure, Styrol, p-tert-Butyls-
tyrol, Vinyltoluol, Vinylacetat und durch Acylradikale modifiziertem Acrylat/-Methacrylat ausgewéhlt ist; 5 Gew.
% bis 80 Gew.%;

(C) ein Polyestervorpolymer mit endstéandigen Ethylendoppelbindungen und einem durchschnittlichen Mole-
kulargewicht von 500 bis 3000, welches durch Umsetzung eines Polyesters mit endstandigen Hxdroxylgrup-
pen mit (1) einem an Ethylen ungeséttigten Monomer mit 0,2 bis 0,5 Aquivalenten Isocyanatgruppen pro Aqui-
valent Hydroxylgruppen des Polyesters oder mit (2) einem Saureanhydrid mit einer ungesattigten Bindung
gewonnen wird; 1 Gew.% bis 50 Gew.%.

Revendications

1. Procédé pour peindre un composant polyoléfinique, qui consiste a laver la surface du composant résineux poly-
oléfinique, et a revétir la surface, au moins une fois, avec la peinture suivante; la peinture étant un mélange com-
prenant une résine polymére (E) ayant un indice d'hydroxyle de 20 a 150, qui est obtenue par polymérisation des
ingrédients (A), (B) et (C) suivants, et d'un agent de durcissement (D), dans les quantités respectives spécifiées;
les quantités de (A), (B) et (C) étant exprimées par rapport a la quantité de la résine (E):

(A) Polyoléfine chlorée, ayant une teneur en chlore de 10 2 50% en poids, et une masse moléculaire moyenne
en nombre de 3000 a 100000; 5 a 50% en poids.

(B) Monomére acrylique ayant des groupements hydroxyles et choisi parmi le (méth)acrylate de 2-hydroxyé-
thyle, le (méth)acrylate de 2-hydroxypropyle, le (méth)acrylate de 3-hydroxypropyle, le (méth)acrylate de 2-hy-
droxybutyle, le (méth)acrylate de 3-hydroxybutyle et le (méth)acrylate de 4-hydroxybutyle, ou un mélange d'un
telmonomére acrylique et d'un monomére éthylénique qui soit susceptible de copolymériser avec le monomére
acrylique; le monomeére éthylénique étant choisi parmi le (méth)acrylate de méthyle, le (méth)acrylate d'éthyle,
le (méth)acrylate de propyle, le (méth)acrylate de butyle, le (méth)acrylate de 2-éthylhexyle, le (méth)acrylate
de lauryle, le (méth)acrylate de cyclohexyle, le (méth)acrylate de glycidyle, 'acide (méth)acrylique, le styréne,
le paratertio-butylstyréne, le vinyltoluéne, 'acétate de vinyle et un (méth)acrylate modifié par un radical acyle;
524 80% en poids.

(C) prépolymére polyester, ayant des doubles liaisons terminales éthyléniques et une masse moléculaire
moyenne en nombre de 500 & 3000, obtenu par réaction d'un polyester ayant des groupements hydroxyles
terminaux avec (1) un monomére a insaturation éthylénique ayant 0,2 & 0,5 équivalent de groupements iso-
cyanates par équivalent de groupements hydroxyles du polyester, ou avec (2) un anhydride d'acide ayant une
liaison insaturée; 1 & 50% en poids.

(D) composé isocyanate polyfonctionnel, choisi parmi le diisocyanate d'isophorone, le diisocyanate d'hexa-
méthyléne, le diisocyanate de triméthylhexane, le diisocyanate de méthylcyclohexane, le méthyléne-bis(iso-
cyanate de cyclohexyle), le di(isocyanatométhyl)-cyclohexane, les composés d'addition de ces diisocyanates
avec l'éthyléneglycol, le polyéthyéthyléneglycol, le polypropyléneglycol, le polyéther polyol, le polycaprolac-
tone polyol, le triméthyloléthane, le triméthylolpropane, I'hexanetriol, le pentaérythritol ou I'eau, les composés
biurés et les diisocyanates multiméres; le rapport de mélange de la résine (E) et de I'agent de durcissement
(D) étant compris entre 0,4 et 2,0 équivalents de groupements isocyanates de l'ingrédient (D) par équivalent
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de groupements hydroxyles de la résine (E).

2. Peinture pour peindre un composant résineux polyoléfinique; la peinture étant un mélange comprenant une résine
polymére (E) ayant un indice d'hydroxyle de 20 & 150, qui est obtenue par polymérisation des ingrédients (A), (B)
et (C) suivants, et d'un agent de durcissement (D), dans les quantités respectives spécifiées; les quantités de (A),
(B) et (C) étant exprimées par rapport & la quantité de la résine (E):

(A) Polyoléfine chlorée, ayant une teneur en chlore de 10 &2 50% en poids, et une masse moléculaire moyenne
en nombre de 3000 & 100000; 5 & 50% en poids.

(B) Monomeére acrylique possédant des groupements hydroxyles et choisi parmi le (méth)acrylate de 2-hy-
droxyéthyle, le (méth)acrylate de 2-hydroxypropyle, le (méth)acrylate de 3-hydroxypropyle, le (méth)acrylate
de 2-hydroxybutyle, le (méth)acrylate de 3-hydroxybutyle et le (méth)acrylate de 4-hydroxybutyle, ou un mé-
lange d'un tel monomére acrylique et d'un monomere éthylénique qui soit susceptible de copolymériser avec
le monomere acrylique; le monomére éthylénique étant choisi parmi le (méth)acrylate de méthyle, le (méth)
acrylate d'éthyle, le (méth)acrylate de propyle, le (méth)acrylate de butyle, le (méth)acrylate de 2-éthylhexyle,
le (méth)acrylate de lauryle, le (méth)acrylate de cyclohexyle, le (méth)acrylate de glycidyle, l'acide (méth)
acrylique, le styréne, le paratertio-butylstyréne, le vinyltoluéne, l'acétate de vinyle et un (méth)acrylate modifié
par un radical acyle; 5 & 80% en poids.

(C) prépolymére polyester, ayant des doubles liaisons terminales éthyléniques et une masse moléculaire
moyenne en nombre de 500 a 3000, obtenu par réaction d'un polyester ayant des groupements hydroxyles
terminaux avec (1) un monomeére a insaturation éthylénique ayant 0,2 a 0,5 équivalent de groupements iso-
cyanates par équivalent de groupements hydroxyles du polyester, ou avec (2) un anhydride d'acide ayant une
liaison insaturée; 1 & 50% en poids.

(D) composé isocyanate polyfonctionnel, choisi parmi le diisocyanate d'isophorone, le diisocyanate d'hexa-
méthyléne, le diisocyanate de triméthylhexane, le diisocyanate de méthylcyclohexane, le méthyléne-bis(iso-
cyanate de cyclohexyle), le di(isocyanatométhyl)cyclohexane, les composés d'addition de ces diisocyanates
avec l'éthyléneglycol, le polyéthyéthyléneglycol, le polypropyléneglycol, le polyéther polyol, le polycaprolac-
tone polyol, le triméthyloléthane, le triméthylolpropane, I'hexanetriol, le pentaérythritol ou I'eau, les composés
biurés et les diisocyanates multiméres; le rapport de mélange de la résine (E) et de I'agent de durcissement
(D) étant compris entre 0,4 et 2,0 équivalents de groupements isocyanates de l'ingrédient (D) par équivalent
de groupements hydroxyles de la résine (E).

3. Résine polymére destinée a étre utilisée dans une peinture conformément a la revendication 2; la résine polymére
(E) étant obtenue par polymérisation des ingrédients suivants, dans les quantités respectives spécifiées, expri-
mées par rapport a la quantité de résine (E):

(A) Polyoléfine chlorée, ayant une teneur en chlore comprise entre 10 et 50% en poids, et une masse molé-
culaire moyenne en nombre de 3000 & 100000; 5 & 50% en poids.

(B) Monomeére acrylique possédant des groupements hydroxyles et choisi parmi le (méth)acrylate de 2-hy-
droxyéthyle, le (méth)acrylate de 2-hydroxypropyle, le (méth)acrylate de 3-hydroxypropyle, le (méth)acrylate
de 2-hydroxybutyle, le (méth)acrylate de 3-hydroxybutyle et le (méth)acrylate de 4-hydroxybutyle, ou un mé-
lange d'un tel monomére acrylique et d'un monomere éthylénique qui soit susceptible de copolymériser avec
le monomere acrylique; le monomére éthylénique étant choisi parmi le (méth)acrylate de méthyle, le (méth)
acrylate d'éthyle, le (méth)acrylate de propyle, le (méth)acrylate de butyle, le (méth)acrylate de 2-éthylhexyle,
le (méth)acrylate de lauryle, le (méth)acrylate de cyclohexyle, le (méth)acrylate de glycidyle, l'acide (méth)
acrylique, le styréne, le paratertio-butylstyréne, le vinyltoluéne, l'acétate de vinyle et un (méth)acrylate modifié
par un radical acyle; 5 & 80% en poids.

(C) prépolymére polyester, ayant des doubles liaisons terminales éthyléniques et une masse moléculaire
moyenne en nombre de 500 a 3000, obtenu par réaction d'un polyester ayant des groupements hydroxyles
terminaux avec (1) un monomeére a insaturation éthylénique ayant 0,2 a 0,5 équivalent de groupements iso-
cyanates par équivalent de groupements hydroxyles du polyester, ou avec (2) un anhydride d'acide ayant une
liaison insaturée; 1 & 50% en poids.
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